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(57) ABSTRACT 
A portable memory device with multiple I/O interfaces, 
comprising: a Storage device, a control unit capable of 
controlling the Storage device to access the data, and at least 
two different I/O interface units. The two or more I/O 
interface units are capable of transferring data Stored in the 
storage device with different I/O interface standards corre 
sponding to the two or more external devices to achieve the 
object of connecting a single portable memory device with 
either one or both of the external devices possessing differ 
ent interfaces. 
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PORTABLE MEMORY DEVICE WITH MULTIPLE 
I/O INTERFACES 

FIELD OF THE INVENTION 

0001. The present invention relates to a portable memory 
device with multiple I/O interfaces, and more particularly, to 
a portable memory device with multiple I/O interfaces 
capable of directly connecting with many peripherals of 
different interfaces, Such as a flash memory device equipped 
with both the Secure Digital (SD) and Universal Serial Bus 
(USB) interfaces. 

BACKGROUND OF THE INVENTION 

0002 With the advances in the information technologies, 
demands on varieties of information are fast growing. In the 
recent years, popularization of many compact portable 
memory devices fulfills the thirst of information portability, 
which includes the USB flash disk using flash memory as the 
Storage medium, various types and Standards of flash 
memory cards Such as compact flash (CF), memory Stick 
(MS), secure digital (SD), MMC, xD, and etc., micro hard 
disk with CF or USB interface, or even the 2.5" hard disk in 
an external module with USB or PCMCIA interface. 

0003. The conventional portable memory devices nowa 
days must include a non-volatile memory array, a controller, 
and an I/O interface. The memory array is used to Store the 
data that user wants to Store. To have the feature of preserv 
ing the Stored data without providing external power, a flash 
memory is commonly used as the Storage array, while a hard 
disk can also be used as well. The controller includes the 
drive and the relative circuits, interface, and driven mecha 
nism for the memory array. The driven mechanisms can be 
a hardware command Sequencer circuit executing a Series of 
micro-code programs, or a hardware micro-controller/mi 
cro-processor circuit executing a Series of firmware pro 
grams in the controller of the portable memory device. 
Meanwhile, the I/O interface of the portable memory device 
determines the protocol to be used by the same to connect 
and communicate with external devices. For instances, a 
personal digital assistant (PDA), digital camera, or digital 
video (DV) uses CF, SD, or MS interface, while a personal 
computer, notebook, and tablet PC usually use the USB 
interface as the standard I/O interface but not the CF, SD, or 
MS interface. 

0004. Accordingly, each manufacturer of the different 
digital camera and digital Video currently Supports and 
promotes different types of memory cards, which are not 
mutually compatible. Moreover, those memory cards used 
nowadays for the digital camera, digital Video, or PDA, can 
not be used in a PC or notebook directly but require a card 
reader to adapt the interface of the memory card into the 
USB standard and then connect to the USB interface of the 
computer. On the contrary, the common portable memory 
device for the computers with the USB interface, such as the 
USB flash disk or the micro hard disk with the USB 
interface, can not be used in those peripherals that have only 
a CF, SD, or MS interface. AS the consequence, consumers 
have to purchase many memory cards with different inter 
faces for the peripherals that have different interface Stan 
dards. Moreover, card readers are also needed to connect the 
purchased memory cards to the computer. This inconve 
nience in the usage wastes not only financially but also in the 
Social resources, which is definitely waiting for improve 
mentS. 
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SUMMARY OF THE INVENTION 

0005 The primary object of the present invention is to 
provide a portable memory device with multiple I/O inter 
faces, by installing two types of interface, capable of directly 
connecting with many peripherals with different I/O inter 
faces that not only can conserve the financial and Social 
resources, but also is user friendly. 
0006 To achieve the above-mentioned object, the present 
invention provides a portable memory device with multiple 
I/O interfaces comprising a storage device, a control unit, a 
first I/O interface unit, and a second I/O interface unit. The 
control unit is connected with the Storage device and capable 
of controlling the Storage device to access the data. The first 
I/O interface unit is connected with the control unit, capable 
of connecting with a first external device with the identical 
first I/O interface and accessing the data Stored in the Storage 
device through the first I/O interface unit with the standard 
of the first I/O interface unit. The second I/O interface unit 
is connected with the control unit, capable of connecting 
with a second external device with the identical second I/O 
interface and accessing the data Stored in the Storage device 
through the second I/O interface unit with the standard of the 
Second I/O interface unit. Accordingly, the object of con 
necting a portable memory device with one or two of the two 
external devices with different I/O interfaces at the same 
time directly can be achieved. 
0007. In another preferred embodiment of the present 
invention, the control unit further comprises a Switch circuit 
with pins connected with the first and the second I/O 
interface units, capable of alternating the control unit to 
access the data through either the first or the second I/O 
interface unit by applying a Voltage on either the first or the 
Second I/O interface unit, that the alternating is controlled by 
the Switch circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a schematic drawing of a portable 
memory device with multiple I/O interfaces according to a 
first preferred embodiment of the present invention. 
0009 FIG. 2 is a schematic drawing of a portable 
memory device with multiple I/O interfaces functioning 
with two peripherals according to the present invention. 
0010 FIG. 3 is a schematic drawing of a portable 
memory device with multiple I/O interfaces 10 plugged in 
the memory card slot 41 of a PDA 40 according to the 
present invention. 
0011 FIG. 4 is a schematic drawing of a portable 
memory device with multiple I/O interfaces 10 plugged in 
the I/O interface slot 51 of a computer 50 according to the 
present invention. 
0012 FIG. 5A and FIG. 5B are a front-view and side 
view of a portable memory device with multiple I/O inter 
faces 10 of FIG. 1. 

0013 FIG. 6A and FIG. 6B are a front-view and side 
view of a portable memory device 10a with multiple I/O 
interfaces according to another preferred embodiment of the 
present invention. 
0014 FIG. 7 is a functional flow chart of the present 
invention. 
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0.015 FIG. 8 is a schematic drawing of a portable 
memory device with multiple I/O interfaces 10b according 
to a Second preferred embodiment of the present invention. 
0016 FIG. 9 is a schematic drawing of a portable 
memory device with multiple I/O interfaces 10c according 
to a third preferred embodiment of the present invention. 
0017 FIG. 10 is a schematic drawing of a portable 
memory device with multiple I/O interfaces of FIG. 9 
functioning with both a digital camera and a notebook. 
0018 FIG. 11 is a flow chart depicting a portable 
memory device with multiple I/O interfaces functioning 
with both a digital camera and a notebook according to FIG. 
10, which is the combination of FIG. 11A and FIG. 11B. 
0019 FIG. 12 is a schematic drawing of an SD flash 
memory card. 
0020 FIG. 13 is another flow chart depicting a portable 
memory device with multiple I/O interfaces functioning 
with both a digital camera and a notebook according to FIG. 
10, which is the combination of FIG. 13A, FIG. 13B, FIG. 
13C and FIG. 13D. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0021. The primarily principle of the portable memory 
device with multiple I/O interfaces of the present invention 
is to install including a storage device, a control unit, a first 
I/O interface unit, and a second I/O interface unit on the 
portable memory device. The control unit is connected with 
the Storage device and capable of controlling the Storage 
device to access the data. The first I/O interface unit is 
connected with the control unit, capable of connecting with 
a first external device with the identical first I/O interface 
and accessing the data Stored in the Storage device through 
the first I/O interface unit with the standard of the first I/O 
interface unit. The Second I/O interface unit is connected 
with the control unit, capable of connecting with a Second 
external device with the identical Second I/O interface and 
accessing the data Stored in the Storage device through the 
Second I/O interface unit with the standard of the second I/O 
interface unit. Accordingly, the object of connecting a por 
table memory device with one or two of the two external 
devices with different I/O interfaces at the same time directly 
can be achieved. 

0022. To make the esteemed review committee can fur 
ther understand and recognize the present invention, a 
detailed description in accordance with Several accompany 
ing diagrams are presented as following: 

0023 Please refer to FIG. 1 and FIG. 2, which are the 
Schematic drawings of a portable memory device with 
multiple I/O interfaces 10 according to a first preferred 
embodiment of the present invention. An SD flash memory 
is used in FIG. 1 for the portable memory device 10 in the 
first preferred embodiment of the present invention. Never 
theless, it can be other types of memory media, Such as an 
USB flash disk, a MS memory card, a MMC memory card, 
a CF memory card, an XD memory card, a micro hard disk 
with CF or USB interface, or other portable memory devices 
10. 

0024 Please refer to FIG. 1 and FIG. 2, a portable 
memory device in the first preferred embodiment of the 
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present invention comprises: a body 11, a Storage device 12, 
a control unit 13, a first terminal Set 141, a Second terminal 
Set 151, a first I/O interface controller 142, and a second I/O 
interface controller 152. 

0025. The body 11 forms the outline of the portable 
memory device 10 and provides the Spaces and Supports for 
other installed elements. The Storage device 12 is installed 
on the body 11. In this preferred embodiment, the storage 
device 12 comprises the memory array formed by Several 
non-volatile memory chips 121 Such as the flash memory 
array, capable of Storing and preserving the data without 
external power. Nevertheless, the storage device 12 of the 
preferred embodiment of the present invention is not limited 
to the flash memory array, it can be a latch circuit, a random 
access memory (RAM), a read only memory (ROM), an 
erasable programmable ROM (EPROM), an electrical eras 
able programmable ROM (EEPROM), a hard disk, and etc. 
The controller 13 is installed on the body and connected with 
the Storage device 12, capable of driving and controlling the 
Storage device 12 to access the data in the external devices 
20, 30 (as shown in FIG. 2). 
0026. The first terminal set 141 and the first I/O interface 
controller 142 together form a first I/O interface unit 14. The 
first I/O interface unit 14 is connected with the control unit 
13 capable of transferring the data Stored in the Storage 
device 12 through the first I/O interface unit 14 with the 
standard of the first I/O interface. In the present preferred 
embodiment, the first I/O interface is an SD memory card 
interface. Therefore, the outline and the structure of the body 
11 are designed to accommodate the SD memory card in 
Specification, Size, and shape forming a thin card Structure. 
The first terminal set 141 is the terminal set that matches 
with the specification of the SD memory card (as shown in 
FIG. 1), arranged at one end and exposed to the body 11 
capable of connecting electronically with a first external 
device 20 possessing the identical interface (as shown in 
FIG. 2). The first terminal set 141 is distributed according 
to the specification of the first I/O interface (i.e. SD memory 
card interface). In the present preferred embodiment, the 
first I/O interface controller 142 matches with the interface 
controller (or the drive circuit) of the SD memory card. The 
first I/O interface controller 142 is connected with both the 
first terminal set 141 and the control unit 13, capable of 
converting the data signal from the first terminal set 141 with 
the standard of the first I/O interface to the data that can be 
processed and Stored by the control unit 13 and Storage 
device 12 respectively, and contrarily, converting the data 
from the Storage device 12 to the data Signal with the 
standard of the first I/O interface and then sending out by the 
first terminal set 141. 

0027 Similarly, the second terminal set 151 and the 
second I/O interface controller 152 together form a second 
I/O interface unit 15. The second I/O interface unit 15 is also 
connected with the control unit 13 capable of transferring 
the data Stored in the Storage device 12 through the Second 
I/O interface unit 15 with the standard of the second I/O 
interface. In the present preferred embodiment, the Second 
I/O interface is an USB I/O interface. Therefore, an USB 
plug 153 is arranged at the other end and exposed to the body 
11 that is opposite to the previously described SD memory 
card interface and the first terminal set 141. The second 
terminal set 151 is the terminal set that matches with the 
specification of the USB interface arranged in the USB plug 



US 2005/0182858 A1 

153, capable of connecting electronically with a Second 
external device 30 possessing the identical interface (as 
shown in FIG. 2). In the present preferred embodiment, the 
Second I/O interface controller 152 matches with the USB 
I/O interface controller (or the drive circuit). The second I/O 
interface controller 152 is connected with both the second 
terminal set 151 and the control unit 13, capable of con 
verting the data Signal from the Second terminal Set 151 (i.e. 
USB plug 153) with the standard of the second I/O interface 
to the data that can be processed and Stored by the control 
unit 13 and Storage device 12 respectively, and contrarily, 
converting the data from the Storage device 12 to the data 
signal with the standard of the second I/O interface and then 
sending out by the second terminal set 151. 

0028. It is noted that the SD memory card and the USB 
I/O interfaces described previously are only one of the 
possible embodiments of the first and the second I/O inter 
faces. For instances, the first and the Second I/O interfaces 
can be a PCMCIA, an USB, an SD, a MS, a MMC, a CF, an 
XD, a wire LAN, a wireless LAN, or any other conventional 
I/O interfaces for digital data Signals. Certainly, in any case 
the outline and the size of the body 11 has to match with 
either the first or the second I/O interface. As in the present 
preferred embodiment, typically however, it is better to have 
different standards for the first and the second O/I interfaces 
that are incompatible with each other. With that the multiple 
I/O interfaces portable memory device 10 of the present 
invention can achieve the object of connecting with periph 
erals with different I/O interfaces directly to save money and 
Social resources while making it more convenient to use. 

0029. In addition, although the control unit 13, the first 
I/O interface controller 142, and the second I/O interface 
controller 152 of the present preferred embodiment shown in 
FIG. 1 are represented by three independent element blocks, 
the three controllers (or elements) 13,142,152 of the present 
invention are not limited to be three independent controller 
chips. On the contrary, these three controllers (or elements) 
13, 142, 152 can be integrated onto a single IC (i.e. single 
controller chip) as shown in the other preferred embodiment 
of the present invention. 

0030. Moreover, the number of the I/O interface unit in 
the present invention is not limited to two. Three of more I/O 
interface units can be arranged on the same portable memory 
device. 

0031) Please again refer to FIG. 1, the control unit 13 in 
the present preferred embodiment can further comprise a 
switch circuit 131 with pins (not numbered in the figure) 
connected with the power terminals of the first terminal set 
141 and the second terminal set 151 (not numbered in the 
figure). By applying a voltage (or power) to the power 
terminal of either the first 141 or the second 151 terminal 
sets, the Switch circuit 131 can Switch the control unit 13 to 
access the data through the terminal Set that the Voltage is 
applied to while blocking the other terminal Set at the same 
time (i.e. temporary disabling the I/O interface controller 
that no power has been applied). Accordingly, the portable 
memory device 10 can access the data through either the first 
14 or the second I/O interface unit at a time. In case of both 
terminal sets 14, 15 are connected with an external device 
20, 30 individually, the I/O interface that is connected first 
will have the priority in control to avoid error or lost of the 
data stored in the portable memory device 10. Of course in 
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the other preferred embodiment the Switch circuit can be 
designed to let the I/O interface that is connected later to 
have the control. 

0032) Please refer to FIG.3 and FIG. 4. Typically, most 
of the hand held electronic devices, Such as digital cameras, 
cellular phones, digital Videos, MP3 players, electronic 
dictionaries, PDAs, and etc., have the memory card slot 41 
in either an SD, a MS, a MMC, a CF, or an XD I/O interface 
Standard and capable of accommodating the portable 
memory device 10 possessing the same I/O interface Stan 
dard. On the other hand, a PCMCIA, an USB, a wire LAN, 
or a wireless LAN I/O interface plug 51 is commonly used 
in computers 50, such as PCs, notebooks, tablet PCs, or 
PDAS. In the current market, Some of the printers or Scan 
ners are equipped with different kinds of memory card 
interface slots or USB I/O interface plugs. Conventionally, 
the portable memory device uses either a minimized SD, 
MS, MMC, CF, or xD memory card interface, or a PCMCIA 
or USB I/O interface for the computer. As the consequence, 
a portable memory device that uses USB interface (such as 
an USB flash disk) can not be used in a digital camera or 
other external devices, while a portable memory device with 
an SD memory card interface or other Standards requires a 
card reader to connect with a computer. The present inven 
tion installs two interface units 14, 15 with different stan 
dards simultaneously on a Single portable memory device, 
wherein the previous preferred embodiment has an interface 
unit with one of the memory card interfaces, while the other 
interface unit is one of the computer I/O interfaces. There 
fore, the portable memory device of the present invention is 
more convenient to use and therefore avoids the needs in 
purchasing different Storage devices with different interfaces 
and card readers to minimize the cost and the waste in Social 
CSOUCCS. 

0033. The same name and number will be used for the 
identical elements shown in another preferred embodiment 
of the present invention hereinafter, while the same name but 
the same number with an additional English alphabet will be 
used for the Similar elements. Detailed descriptions in the 
compositions and functions of these elements will be omit 
ted. 

0034) Please refer to FIG. 5A and FIG. 5B, which are the 
front-view and side-view of a portable memory device with 
multiple I/O interfaces 10 according to FIG.1. In the present 
embodiment, the outline of the body 11 of the portable 
memory device 10 matches the standard of an SD memory 
card. The first terminal set 141 is arranged at the left-hand 
side of the body 11 (i.e. the left-hand side of FIG. 5A) and 
an USB plug 153 is arranged at the right-hand side of the 
body (i.e. the right-hand side of FIG. 5A) for the second 
terminal set 151. Since the USB plug 153 is thicker com 
pared with an SD memory card, the USB plug 153 will be 
exposed (as shown in FIG.3) when the first terminal set 141 
of the portable memory device 10 is inserted into an SD 
memory card slot 41 (or an SD card reader). 
0035). Please refer to FIG. 6A and FIG. 6B, which are a 
front-view and side-view of a portable memory device 10a 
with multiple I/O interfaces according to another preferred 
embodiment of the present invention. In the present embodi 
ment, most of the elements and structures are the Same or 
similar to the one described in FIG. 1, FIG. 5A, and FIG. 
5B that further descriptions are omitted. The difference 
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between the embodiment shown in FIG. 6A and FIG. 6B 
and the embodiment shown in FIG. 5A and FIG. 5B is that 
in FIG. 6A and FIG. 6B, the thickness of the USB interface 
plug 153a of the portable memory device 10a is close to the 
thickness of the body 11a. In another word, the present 
preferred embodiment removes the outer shell of a standard 
USB plug and keeps only the Structure of the Second 
terminal set 151a in the USB plug 153a (i.e. the second 
terminal Set 151a and its plastic Supporting). As the result, 
the thickness of the USB plug 153a is similar or even 
smaller than the thickness of the. body 11a. Therefore, when 
connecting to an external device with the SD interface, Such 
as an SD memory card slot (or card reader) that is longer in 
depth, the USB plug 153a of the portable memory device 
10a of the present embodiment will not be exposed. 
0036). Please refer to FIG. 7, which is a functional flow 
chart of a portable memory device with multiple I/O inter 
faces connected with an external device according to the 
present invention. The procedure includes the following 
Steps: 

0037 Step 61: Checking if there is a connection. The 
controller circuit of the portable memory device deter 
mines if there is a connection with external devices. 
Typically, this can be done by detecting the changes in 
the voltage of the power terminal or by the hand 
Shaking Signal from the Signal terminal. If the result is 
“no”, then remain idle; if the result is “yes”, then 
proceed to Step 62. 

0038 Step 62: Checking the interface of the connec 
tion and marking the Status of the connected interface 
as “ON”. The controller circuit of the portable memory 
device determines the I/O interface that is connected 
with an external device and marks the Status of the 
connected interface as “ON”. 

0039 Step 63: Accessing data stored in the storage 
device through the I/O interface with the status of 
“ON”. Controlling the external device and accessing 
the data from the Storage device of the portable 
memory device by the I/O interface controller with the 
Status of “ON”. 

0040 Step 64: Checking if the I/O interface with the 
status of “ON” is disconnected. Determine if the I/O 
interface with the status of “ON” and the external 
device are disconnected. If “no”, remain Step 63; 
if "yes", then proceed to Step 65. 

0041) Step 65: Changing the status of the I/O interface 
from “ON” to “OFF. 

0042 Please refer to FIG. 8, which is a schematic 
drawing of a portable memory device with multiple I/O 
interfaces 10b according to a Second preferred embodiment 
of the present invention. Since most of the elements of the 
present embodiment in FIG. 8 are the same as those in the 
embodiment shown in FIG. 1, further descriptions are 
omitted. The only difference is that, in the present preferred 
embodiment shown in FIG. 8, the Switch circuit 131b of the 
portable memory device 10b is not built inside the control 
unit 13b, but is an independent electrical circuit element 
coupled with the control unit 13b. 
004:3) Pleaser refer to FIG. 9, which is a schematic 
drawing of a portable memory device with multiple I/O 
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interfaces 10c according to a third preferred embodiment of 
the present invention. Since most of the elements of the 
present embodiment in FIG. 10 are the same as those in the 
embodiment shown in FIG. 1, further descriptions are 
omitted. The only difference is that, in the present preferred 
embodiment shown in FIG. 10, the second I/O interface unit 
16 of the portable memory device 10c is a wire LAN I/O 
interface with corresponding Second terminal Set 151 and 
second I/O interface controller 152. Although the I/O inter 
face of the present preferred embodiment is a wire LAN (i.e. 
a wire local area network) I/O interface, it can be a wireless 
LAN (i.e. a wireless local area network) I/O interface as 
well. The portable memory device 10c is capable of con 
necting and functioning with a first and a Second external 
device simultaneously (as shown in FIG. 10). Wherein, the 
first external device in the present preferred embodiment is 
a digital camera 4.0a and the Second external device is a 
notebook 50a with a wire LAN I/O interface. The digital 
camera 4.0a and the notebook 50a can both read the data in 
the portable memory device 10c at the same time, but only 
one of them is allowed to modify and write data to the 
portable memory device 10c at a time to prevent modifying 
the same data together or making errors or losing data Stored 
in the portable memory device 10c. 
0044) Please refer to FIG. 11, which is a flow chart of the 
portable memory device 10c functioning with both digital 
camera 4.0a and notebook 50a. The procedure includes the 
following Steps: 

0045 Step 1: Start; 
0046 Step 100: Making an evaluation to determine if 
the digital camera 4.0a is connected to the first I/O 
interface unit 14 (which is an SD memory card in the 
present preferred embodiment). If “yes”, proceed to 
Step 101. If “no”, proceed to Step 100; 

0047 Step 101: Setting the digital camera 4.0a in the 
accessible mode. In this mode, the digital camera 40a 
can read data from and write data to the portable 
memory device 10c, 

0048 Step 102: Accessing data stored in the portable 
storage device 10c through the first I/O interface 14 of 
the digital camera 40a, 

0049 Step 103: Making an evaluation to determine if 
the notebook 50a is connected to the second I/O 
interface 16 (which is a wire LAN in the present 
preferred embodiment). If “yes”, proceed to Step 104. 
If “no”, proceed to Step 102; 

0050 Step 104: Making an evaluation to determine if 
the notebook 50a is set in the accessible mode. If “yes”, 
proceed to Step 105. If “no”, proceed to Step 106; 

0051) Step 105: Setting the digital camera 4.0a in the 
read only mode. In this mode, the digital camera 40a 
can only read the data Stored in the portable memory 
device 10ci 

0.052 Step 106: Setting the notebook 50a in the read 
only mode. In this mode, the notebook 50a can only 
read the data stored in the portable memory device 10c, 

0053 Step 107: Making an evaluation to determine if 
the digital camera 4.0a or the notebook 50a is discon 
nected. If the digital camera 4.0a is disconnected, 
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proceed to Step 108. If the notebook 50a is discon 
nected, proceed to Step 109; 

0054 Step 108: Disconnecting the notebook 50a; 
0055 Step 109: Setting the digital camera 4.0a in the 
accessible mode. In this mode, the digital camera 40a 
can both read data from and write data to the portable 
memory device 10c, 

0056 Step 110: Making an evaluation to determine if 
the digital camera 4.0a is disconnected. If “yes”, pro 
ceed to Step 111. If “no”, proceed to Step 109; 

0057 Step 111: End; 
0058 Step 112: Making an evaluation to determine if 
the digital camera 4.0a or the notebook 50a is discon 
nected. If the digital camera 4.0a is disconnected, 
proceed to Step 114. If the notebook 50a is discon 
nected, proceed to Step 113; 

0059 Step 113: Disconnecting the digital camera 40a; 

0060 Step 114: Setting the notebook 50a in the acces 
sible mode. In this mode, the notebook 50a can both 
read data from and write data to the portable memory 
device 10ci 

0061 Step 115: Making an evaluation to determine if 
the notebook 50a is disconnected. If “yes”, proceed to 
Step 116. If “no”, proceed to Step 114; 

0062 Step 116: End; 

0063 Please refer to FIG. 13, which is another flow chart 
of the portable memory device 10c functioning with both 
digital camera 4.0a and notebook 50a according to FIG. 10. 
The procedure includes the following Steps: 

0064) Step 1a. Start; 
0065 Step 200: Making an evaluation if the digital 
camera 4.0a is connected to the first I/O interface unit 
14 (which is an SD memory card in the present pre 
ferred embodiment). If “yes”, proceed to Step 201. If 
“no”, proceed to Step 211; 

0066 Step 201: Setting the digital camera 4.0a in the 
accessible mode. In this mode, the digital camera 40a 
can read and write data to the portable memory device 
10c, 

0067 Step 202: Accessing data stored in the portable 
memory device 10c through the first I/O interface unit 
14 by the digital camera 40a; 

0068 Step 203: Making an evaluation if the notebook 
50a is connected to the second I/O interface 16 (which 
is a wire LAN in the present preferred embodiment). If 
“yes” proceed to Step 205. If no”, proceed to Step 204; 

0069 Step 204: Making an evaluation if the digital 
camera 4.0a is disconnected from the first I/O interface 
unit 14. If “yes”, proceed to Step 1a. If “no”, proceed 
to Step 202; 

0070 Step 205: Making an evaluation if the notebook 
50a is set in the accessible mode. If “yes”, proceed to 
Step 207. If"no", proceed to Step 206; 
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0.071) Step 206: Setting the notebook 50a in the read 
only mode. In this mode, the notebook 50a can only 
read the data stored in the portable memory device 10c, 

0072 Step 207: Setting the notebook 50a in the acces 
sible mode. In this mode, the notebook 50a can both 
read and write data to the portable memory device 10c, 

0073 Step 208: Accessing data stored in the portable 
memory device 10c through the first I/O interface unit 
14 by the digital camera 40a, while the notebook 50a 
accesses data Stored in the portable memory device 10c 
through the second I/O interface unit 16; 

0074 Step 209: Checking the first I/O interface unit 14 
to determine if the digital camera 4.0a is disconnected 
and checking the second I/O interface unit 16 to 
determine if the notebook 50a is disconnected. If the 
digital camera 4.0a is disconnected, proceed to Step 
220. If the notebook 50a is disconnected, proceed to 
Step 210; 

0075 Step 210: Setting the digital camera 4.0a in the 
accessible mode. In this mode, the digital camera 40a 
can both read and write data to the portable memory 
device 10ci 

0076 Step 211: Making an evaluation if the notebook 
50a is connected to the second I/O interface 16. If 
“yes”, proceed to Step 212. If “no”, proceed to Step 1a, 

0.077 Step 212: Setting the notebook 50a in the acces 
sible mode. In this mode, the notebook 50a can both 
read and write data to the portable memory device 10c, 

0078 Step 213: Accessing data stored in the portable 
memory device through the Second I/O interface unit 
16 by the notebook 50a; 

0079 Step 214: Making an evaluation if the digital 
camera 4.0a is connected to the first I/O interface unit 
14. If “yes”, proceed to Step 216. If “no”, proceed to 
Step 215; 

0080 Step 215: Making an evaluation if the notebook 
50a is disconnected from the second I/O interface unit 
16. If “yes”, proceed to Step 1a. If “no”, proceed to 
Step 213; 

0081 Step 216: Making an evaluation if the digital 
camera 4.0a is set in the accessible mode. If “yes”, 
proceed to Step 217. If “no”, proceed to Step 218; 

0082 Step 217: Setting the digital camera 4.0a in the 
accessible mode, 

0083) Step 218: Set the notebook 50a in the read only 
mode, 

0084 Step 219: Accessing data stored in the portable 
memory device 10c through the first I/O interface unit 
14, while the notebook 50a accesses data stored in the 
portable memory device 10c through the second I/O 
interface unit 16; 

0085) Step 220: Setting the notebook 50a in the acces 
sible mode; 

0.086 Please refer to FIG. 12, which is a schematic 
drawing of an SD flash memory card. It is noted that 
although the above-mentioned portable memory device of 
the present invention uses an SD flash memory card with the 
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outline shown in FIG. 9 in describing the preferred embodi 
ments of the present invention, these preferred embodiments 
are however not the limited Scope of the present invention. 
Any appropriate and Small variation and adjustment based 
on the appended claims that Still possess the merit of the 
present invention should be considered within the Scope and 
the Spirit of the present invention. 

What is claimed is: 
1. A portable memory device with multiple I/O interfaces, 

comprising: 
a body; 
a storage device, installed on Said body; 
a control unit, installed on Said body and connected with 

Said Storage device, capable of driving and controlling 
Said Storage device to acceSS data; 

a first terminal Set, arranged at one side of Said body, 
being distributed according to the standard of a first I/O 
interface; 

a Second terminal Set, arranged at the opposite side of Said 
first terminal Set on the body, being distributed accord 
ing to the Standard of a Second I/O interface, 

a first I/O interface controller, connected with said first 
terminal Set and Said control unit, capable of converting 
the data Signal from Said first terminal Set with the 
standard of said first I/O interface to the data that can 
be stored in the storage device, and converting the data 
from Said Storage device to the data Signal with the 
Standard of Said first I/O interface and then Sending out 
by Said first terminal Set, and 

a Second I/O interface controller, connected with Said 
Second terminal Set and Said control unit, capable of 
converting the data Signal from Said Second terminal Set 
with the standard of said second I/O interface to the 
data that can be Stored in the Storage device, and 
converting the data from Said Storage device to the data 
Signal with the Standard of Said Second I/O interface 
and then Sending out by Said Second terminal Set. 

2. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said control unit is 
capable of controlling Said Storage device to perform a write 
operation through only one object Selected from the group 
consisting of Said first terminal Set and Said Second terminal 
Set at a time. 

3. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said control unit is 
capable of controlling Said Storage device to perform a read 
operation through both Said first terminal Set and Said Second 
terminal Set at a time. 

4. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said portable memory 
device is a memory card. 

5. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said body has a card 
Structure. 

6. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said Storage device is 
one Selected from the group consisting of a flash memory 
array, a random access memory (RAM), a read only memory 
(ROM), an erasable programmable ROM (EPROM), and an 
electrical erasable programmable ROM (EEPROM). 
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7. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein the Specifications of Said 
first I/O interface and said second I/O interface are different 
and incompatible. 

8. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said first I/O interface is 
one selected from the group consisting of a PCMCIA, an 
USB, an SD, a MS, a MMC, a CF, an XD, a wire LAN, and 
a wireless LAN. 

9. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said Second I/O interface 
is one selected from the group consisting of a PCMCIA, an 
USB, an SD, a MS, a MMC, a CF, an XD, a wire LAN, and 
a wireless LAN. 

10. The portable memory device with multiple I/O inter 
faces according to claim 1, further comprising a Switch 
circuit with pins connected with the power terminals of Said 
first terminal Set and Said Second terminal Set, wherein by 
Selectively applying a Voltage on Said power terminal con 
nected to Said first terminal Set for enabling Switch circuit to 
direct Said control unit to access data through Said first 
terminal, and by Selectively applying a voltage on Said 
power terminal connected to Said Second terminal Set for 
enabling Switch circuit to direct Said control unit to access 
data through Said Second terminal. 

11. The portable memory device with multiple I/O inter 
faces according to claim 1, wherein Said Second terminal Set 
is an USB plug. 

12. The portable memory device with multiple I/O inter 
faces according to claim 11, wherein the thickness of Said 
Second terminal Set is close to the thickness of Said body. 

13. A portable memory device with multiple I/O inter 
faces, comprising: 

a portable memory device, Said portable memory device 
further comprising: 
a body; 

a storage device, installed on Said body; 
a control unit, installed on Said body and connected 

with Said Storage device capable of driving and 
controlling Said Storage device to acceSS data; 

a first I/O interface unit, connected with said control 
unit, capable of transferring the data Stored in Said 
Storage device through Said first I/O interface unit 
with the standard of said first I/O interface; and 

a Second I/O interface unit, connected with Said control 
unit capable of transferring the data Stored in Said 
Storage device through Said Second I/O interface unit 
with the standard of said second I/O interface. 

a first external device, capable of accessing the data 
through at least the standard of said first I/O interface, 
wherein Said first external device can connect with Said 
first I/O interface unit electronically and access the data 
Stored in Said Storage device, and 

a Second external device, capable of accessing the data 
through at least the Standard of Said Second I/O inter 
face, wherein Said Second external device can connect 
with said second I/O interface unit electronically and 
access the data Stored in Said Storage device. 

14. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said control unit is 
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capable of controlling Said Storage device to perform a write 
operation through only one object Selected from the group 
consisting of Said first external device and Said Second 
external device at a time. 

15. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said control unit is 
capable of controlling Said Storage device to perform a read 
operation on both Said first external device and Said Second 
external device at a time. 

16. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said portable memory 
device is a memory card. 

17. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said Storage device is 
Selected from the group consisting of a flash memory array, 
a random access memory (RAM), a read only memory 
(ROM), an erasable programmable ROM (EPROM), and an 
electrical erasable programmable ROM (EEPROM). 

18. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein the Specifications of 
said first I/O interface and said second I/O interface are 
different and incompatible. 

19. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said first I/O interface 
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and Said Second I/O interface are Selected from the group 
consisting of a PCMCIA, an USB, an SD, a MS, a MMC, a 
CF, an XD, a wire LAN, and a wireless LAN. 

20. The portable memory device with multiple I/O inter 
faces according to claim 13, further comprising a Switch 
circuit with pins connected with the power terminals of Said 
first terminal Set and Said Second terminal Set, wherein by 
Selectively applying a Voltage on Said power terminal con 
nected to Said first terminal Set for enabling Switch circuit to 
direct Said control unit to access data through Said first 
terminal, and by Selectively applying a voltage on Said 
power terminal connected to Said Second terminal Set for 
enabling Switch circuit to direct Said control unit to access 
data through Said Second terminal. 

21. The portable memory device with multiple I/O inter 
faces according to claim 13, wherein Said first external 
device and Said Second external device respectively is one 
object Selected from the group consisting of a digital camera, 
a PDA, a PC, a notebook, a printer, a Scanner, a digital video, 
a tablet PC, a network card, a wireleSS network card, and a 
card reader. 


